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COMMENTS ON CHAPTER 4: "ENVIRONMENTAL TOBACCO SMOKE AND 
CANCER," BY J.M. SAMET, IN THE EPA DOCUMENT "ENVIRONMENTAL 
TOBACCO SMOKE: A COMPENDIUM OF TECHNICAL INFORMATION." 


In this paper, J.M. Samet reviews the epidemiologic evidence concerning 
exposure to environmental tobacco smoke (ETS) and lung cancer in humans, and 
discusses the conclusions of three review committees on this subject He also briefly 
considers epidemiologic studies of ETS exposure and cancer at sites other than the lung. 

In his introduction, Samet states (p.42) that the World Health Organization 
(WHO), the U.S. Surgeon General, and the National Research Council judged the 
evidence [reports of studies of ETS exposure and lung cancer] sufficient to support the 
conclusion that involuntary inhalation of tobacco smoke by nonsmokers causes cancer. 

As regards the conclusions of the WHO LARC Working Group on tobacco smoking, that 
statement is not strictly accurate. The relevant passage from the report of the IARC 
Working Group (IARC, 1986, p.314) reads: 

"The observations on nonsmokers that have been made so far are compatible with 
either an increased risk [of cancer] from ’passive’ smoking or an absence of risk. 
Knowledge of the nature of sidestream and mainstream smoke, of the materials 
absorbed during ’passive’ smoking, and of the quantitative relationships between 
dose and effect that are commonly observed from exposure to carcinogens, 
however, leads to the conclusion that passive smoking gives rise to some risk of 
cancer." 
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Clearly the Working Group's conclusion was not based on sufficiency of 
the epidemiologic evidence, but on considerations of biologic plausibility, specifically 
similarities between the composition of mainstream smoke and ETS, and an assumed 
absence of a dose threshold below which there is no carcinogenic effect. This point is 
acknowledged later in Samet’s review (p.46), and is discussed again below. It is 
pertinent to note that in an earlier review paper Samet (1985) reached essentially the 
same conclusion regarding the epidemiologic evidence as did the IARC Working Group, 
perhaps not surprisingly since he was a member of that group. In that paper Samet stated 
that the observed association between ETS exposure and lung cancer did not yet meet the 
criteria for making causal inferences which were applied to smoking in the 1964 Surgeon 
General’s Report, although he did consider that the criterion of biological plausibility had 
been met. Apparently at the time of writing the earlier review Samet did not consider 
that biologic plausibility of itself was sufficient to warrant a causal inference. 

In the present review, Samet does not explicitly review the epidemiologic 
studies of ETS and lung cancer in the light of the usual criteria for making causal 
judgments based on epidemiologic evidence. Instead, he briefly reviews some of the 
studies (pp.44-45), and offers very little critical analysis of the overall evidence. Two 
tables are presented (Tables 1 and 2, pp.52a-52d), containing summary information about 
3 cohort studies and 17 case-control studies. 

The review of the epidemiologic studies begins with a discussion of the 
Japanese cohon study reported by Hirayama (1981,1984). Samet states that Hirayama 
satisfactorily answered most of the published criticisms of the study, but that assertion is 
debatable. The fact is that there is a remarkable paucity of information in Hirayama’s 
published reports about the design, conduct, and results of the study. Most seriously, no 
explicit information has been published about the number of subjects lost to follow-up. 
Detailed analysis of the published results on ETS and lung cancer reveals serious internal 
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control group, and for that reason was discounted by the NRC and Surgeon General’s 
committees; it was not mentioned by the IARC Working Group. The Gillis et al. cohort 
study reported a spousal smoking relative risk of 3.25 for males which was based on only 
6 lung cancer cases, and was not significant; the relative risk for females was 1.0. These 
results can hardly be interpreted as showing an ETS-lung cancer association. 

In the next paragraph, Samet says that other investigations indicate lesser 
or no effects of ETS exposure on lung cancer risk. He goes on to say that these studies 
have relatively few subjects and large statistical uncertainty, so their apparently negative 
findings are statistically compatible with those of the "studies judged as positive." It is 
not entirely clear which studies Samet is placing in the negative and positive categories. 
Following these remarks, he discusses, as having negative or weak findings, the case- 
control studies of Chan and Fung (1982), Koo (1987), Lee et al . (1986), Shimizu etal. 
(1988), Kabat and Wyndcr (1984), Wu et al. (1985), and Brownson et al. (1987), as well 
as the American Cancer Society cohort study (Garfinkel, 1981). (Another negative study 
which is not listed in Table 2 is that of Buffler et al., 1984.) However 6 of the other 
studies listed in Tables 1 and 2, which by implication Samet categorizes as "positive," 
reported nonsignificant relative risks. 

The implication that "negative/weak" studies had few lung cancer cases 
relative to "positive" studies is rather misleading. Four of the "negative/weak" studies 
listed above had more than 80 cases, and Gao et al. (1988) study, surely "weak" with a 
nonsignificant relative risk of 1.19, had 226 cases. On the other hand, 4 of the r emainin g, 
implicitly "positive," studies had less than 30 cases. 

Apart from remarks, in connection with two of the studies, to the effect 
that exposure misclassification may have biased the results, Samet in this review offers 
no further comment on the quality of the epidemiologic data or on potential biasing 
factors. (Later in the review he does mention the NRC committee’s analysis of possible 
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sources of bias.) In fact the studies of ETS and lung cancer suffer from methodologic 
flaws in their design and execution which could introduce bias into the results. There is 
good reason to suppose that biases and confounding factors may have inflated the 
observed relative risks in many of these studies. Detailed discussions of these points are 
presented in the recent reviews of Layard (1989) and Lee (1989), and are briefly 
summarized here: 

The study results are weak and inconsistent, and thus do not offer convincing 
evidence that any observed association is not an artefact produced by bias or 
confounding factors. Dose-response relationships are nonexistent or negative in 
some studies, and none of the studies demonstrates a significant dose-response 
when attention is restricted to exposed subjects. Some studies display 
contradictory results with respect to the lung cancer cell type for which risk 
elevation with ETS exposure was observed. 

The results of epidemiologic studies are subject to distortion by various types of 
bias, and in particular case-control studies are susceptible to selective recall bias, 
due to the propensity of cases to more completely recall exposure. None of the 
studies of ETS and lung cancer used objective ETS exposure measurements such 
as biologic or environmental markers. One important source of bias in these 
studies is under-reporting of current or past smoking by professed "never- 
smokers." This would result in over-estimation of relative risk, since the smoking 
habits of spouses, as well as smoking and lung cancer incidence, are positively 
correlated. This point is taken up again later in these comments. 

A number of studies have suggested associations between lung cancer and factors 
such as occupation, nutrition, and alcohol consumption. There is evidence that 
such factors are also correlated with ETS exposure, and they are therefore 
confounders which could give rise to spurious associations between ETS and lung 
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cancer. Few of the studies of ETS and lung cancer have controlled for potential 
confounding factors. 

Estimates based on epidemiologic data of the relative risk of lung cancer for 
nonsmokers married to smokers, such as the NRC committee’s estimate of 1.2S 
referred to on p.46 of the review, are much higher than would be expected from 
comparisons of biological markers of smoke exposure between ETS-exposed 
persons and active smokers. In the case of respirable suspended particulates, such 
dosimetric comparisons, coupled with low-dose extrapolation from data on active 
smokers, lead to risk estimates which are 2 or more orders of ma gnitude smaller 
than estimates based on the epidemiologic data. Such huge discrepancies cast 
doubt on the validity of the observed association between ETS and lung cancer, 
and suggest that the epidemiologic results are more likely explained by bias and 
confounding than by an effect of ETS exposure. 

On p.46 of the review, Samet discusses the conclusions of the three review 
committees referred to earlier, namely the IARC, the NRC, and the Surgeon General’s 
committees. He notes that the IARC committee reached its conclusion largely on the 
basis of biologic plausibility, and states that one factor cited by the committee was the 
nature of dose-response relationships for carcinogenesis, "which project some risk for 
any level of exposure." The quoted language, which was not used by the IARC 
committee, obscures the fact that a no-threshold carcinogenic dose-response is an 
assumption, not an experimentally verified principle. Wynder and Rabat (1989) raise the 
question of whether the carcinogenic potential of inhaled ETS suffices to induce lung 
cancer. They cite observations which suggest that the respiratory defense system may be 
able to deal more readily with inhaled components of ETS than with doses delivered by 
active smoking. 


Source: https://www.industrydoci rents.ucsf.edu/docs/trgj0000 


2021159717 



Samet next discusses the NRC committee’s report, noting that after 
careful consideration of possible sources of bias the committee concluded that the 
association observed in the epidemiologic studies could not be attributed solely to bias. 
The NRC committee did not attempt to estimate the possible effects of uncontrolled 
confounding factors, but did consider the possible effect of misclassification of current- 
or ex-smokers as nonsmokers, concluding that it was likely to be relatively small. Lee 
(1988a, 1989) took issue with the NRC committee’s analysis, pointing out that there was 
an error in their calculations and claiming that their assumptions about smoking risk and 
the extent of misclassificadon were unrealistic. Lee suggested that misclassification of 
smoking habits could produce an apparent ETS-lung cancer association similar in 
magnitude to the average relative risk reported in the epidemiologic studies. In view of 
the dosimetric evidence referred to above, Lee concluded that misclassification bias is a 
more likely explanation of the observed association than is an effect of ETS. 

Samet briefly describes the reasoning behind the Surgeon General’s 
Committee’s conclusion that ETS exposure is a cause of lung cancer, but makes no 
further comment on it. The Surgeon General’s report discusses dosimetric comparisons 
of ETS exposure and smoking, and the comparability of low dose extrapolation from 
smoking data with the epidemiologic results. It reaches quite different conclusions from 
those of Lee (1988a) and others, on the basis of estimates suggesting that the 
epidemiologic data are similar to what would be expected from smoking dose-response 
models. However those estimates used cigarette equivalents of ETS exposure, derived 
from urinary cotinine data, which were higher than those calculated by others (see the 
NRC report, for example). Moreover, dosimetric comparisons using respirable 
suspended particulates suggest cigarette equivalents which are far lower than those based 
on cotinine data (Lee, 1988a, Robins et al., 1989, McAughey et al, 1989). The Surgeon 
General’s report also briefly considers the question of misclassification of smoking 
status, but dismisses it as unimportant on the grounds that elevated risks were reported in 
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studies conducted in countries where no social stigma against smoking exists. In view of 
the data elicited by Lee (1988b) in his intensive examination of the smoker 
misclassification question, this argument appears to be facile and insubstantial Finally, 
little attention was given in the Surgeon General’s report to the important matter of 
uncontrolled confounding in the analysis of study results. 

Samet concludes his lung cancer discussion by mentioning three ETS-lung 
cancer risk assessments, which he says can provide insight into the magnitude of the 
problem in spite of the fact that they are subject to substantial uncertainty. He first refers 
to Repace and Lowrey’s (1985) estimate of lung cancer deaths attributable to ETS 
exposure, but offers no critical evaluation of its validity. Primarily because it was based 
on a comparison of mortality rates in two populations which could not be assumed to be 
comparable in respects other than ETS exposure, the Repace and Lowrey risk assessment 
has been strongly criticized, and largely disregarded by the scientific community (the 
NRC report did not mention it, for example). The other two risk assessments mentioned 
by Samet are those of Robins (in an appendix to the NRC report) and Wells (1988). Both 
are based on data from the epidemiologic studies, and have no validity if it cannot be 
definitely concluded that the associations reported in those studies reflect a causal 
relationship. 


In the last section of his review, Samet discusses epidemiologic studies of 
ETS exposure and cancer other than of the lung. Surprisingly, he states that the Miller 
(1984) study linked ETS exposure to a generally increased risk of malignancy. That 
study showed an age-adjusted cancer mortality relative risk of 0.97 for all women, and a 
nonsignificant relative risk of 1.25 for women not employed outside the home. Samet 
does not mention the cohort study of Sandler et al. (1989), which reported all-site cancer 
mortality relative risks of 1.01 and 1.00 for men and women respectively. Not does he 
mention the criticism that has been made of other ETS-cancer studies, that they failed to 
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control for known risk factors for specific cancers, such as sexual activity in the case of 
cervical cancer. No review committee has concluded that ETS exposure is linked to an 
elevated risk of cancer at sites other than the lung. 

Some ETS studies have reported increased risks for cancers not associated 
with smoking, and, as Samet notes, such Endings are implausible. Thus bias and 
confounding are likely contributors to these observed risks. There seems no reason to 
suppose that these distorting factors have not also been present in the lung cancer studies. 

To summarize, this chapter provides a rather cursory and uncritical review 
of the epidemiologic evidence concerning ETS and cancer. It offers little in the way of 
systematic analysis or new insights, merely endorsing the conclusions of other reviewers 
without considering the merits of opposing viewpoints. It falls short of being an 
adequate source of technical information on this important subject. 
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